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DEPQRTMRNT OF THE ARMY
PHILADELPHIA DISTRICT, CORPS OF ENGINEERS t N
CUSTOM HOUSE—2D & CHESTNUT STREETS
PHILADELPHIA, PENNSYLVANIA 19106

IN REPLY REFER TO

NAPEN-D

3 1 May 1979

Honorable Brendan T. Byrne

-Governor of New Jersey

Trenton, NJ 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Lake Solitude Dam in
Hunterdon County, New Jersey which has been prepared under authorization of
the Dam Inspection Act, Public Law 92-367. A brief assessment of

the dam's condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Lake Solitude Dam, a high hazard potential
structure, is judged to be in fair overall condition. However, the
spillway is considered seriously inadequate since 16 percent of the
Probable Maximum Flood (PMF) would overtop the dam. The seriously
inadequate spillway is assessed as an UNSAFE, non-emergency condition,
until more detailed studies prove otherwise or corrective measures
are completed. The classification of UNSAFE applied to a dam because
of a seriously inadequate spillway is not meant to indicate the same
degree of emergency as would be associated with an UNSAFE classification
applied for a structural deficiency. It does mean, however, that
based on an initial screening, and preliminary computations, there
appears to be a serious deficiency in spillway capacity so that if

a severe storm were to occur, overtopping and failure of the dam
would take place, significantly increasing the hazard to loss of

1ife downstream from the dam. To insure adequacy of the structure,
the following actions, as a minimum, are recommended:

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure the
adequacy of the spillway and to prevent overtopping should be initiated
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NAPEN-D : !
Honorable Brendan T. Byrne f
§ | within calendar year 1980. In the interim, a detailed emergency opera-

: ““  tion plan and warning system, should be promptly developed. Also, during
y periods of unusually heavy precipitation, around-the-clock surveillance i
should be provided. : : '

2 b. Within six months from the date of approval of this report,
f engineering studies and analyses should be performed to determine the
L : masonry dam and earth embankment foundation condition and structural
i stability. This should include test borings to determine material prop-
B erties relative to stability and seepage and installation of piezometers i
to facilitate seepage studies. Any remedial measures found necessary ‘
should be initiated within calendar year 1980.

¢. The following remedial actions should be initiated within six
months from the date of approval of this report:

T PSP

(1) The embankment and masonry dam should be surveyed to confirm
their as-built geometry. Monuments should be placed on the embankment,
masonry dam, and the slope adjacent to the right abutment. The position
of these monuments should be checked on a regular basis to detect any
possible movement or distortion.

(2) Special attention should be given to monitoring the slope
adjacent to the right abutment of the masonry dam. Remedial measures
should be taken, should any significant movement of this slope appear

imminent.

: : . (3) Additional evaluation of the emergency outlet works are required
! ; to confirm their present condition and determine if they are operational.
' R The outlets should be made operable.

(4) The emergency outlet controls located on the crest of the
masonry dam should be made accessible even when water is flowing over

the dam.

(5) The poor condition of the penstock could result in complete
failure of this structure either at its downstream end or within the
embankment. Water should be prevented from passing into the penstock
by thoroughly sealing its intake.

3 ST gy gy WY

? 1 ‘ (6) The reservoir should be lowered below the crest of the dam so T
i i that a thorough inspection of the masonry dam, including the outlet works,
‘ can be performed. ' ; :
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NAPEN-D
Honorable Brendan T. Byrne

T —

; , (7) A program of inspections of the dam during and after floods
" and annually should be initiated by the owners, utilizing the standard
visual checklist in this report. A permanent record should be kept of
all maintenance and operating events of the dam and reservoir.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New
i . Jersey Department of Environmental Protection, the designated State
j Office contact for this program. Within five days of the date of this
letter, a copy will also be sent to Congressman James A. Courter of
the Thirteenth District. Under the provision of the Freedom of
Information Act, the inspection report will be subject to release
by this office, upon request, five days after the date of this |
letter. ;

Additional copies of this report may be obtained from the National
Technical Information Services (NTIS), Springfield, Virginia 22161
at a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report available. -

An important aspect of the Dam Safety Program will be the implementation

! of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to |
implement our recommendations.

Sincerely,

1 Incl JAMES G. TON
i As stated Colonel, Corps of Engineers
5 District Engineer
? Copies furnished: 1/
; Dirk C. Hofman, P.E., Deputy Director Accession For
i Division of Water Resources — v
i N. J. Dept. of Environmental Protection ggf“Txg“

- A

P. 0. Box CNO29
! " Trenton, NJ 08625
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LAKE SOLITUDE DAM (NJ00123)

' CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 4 and 21 December 1978 by Jenny-Leedshill
Engineers under contract to the State of New Jersey. The State,

under agreement with the U. S. Army Engineer District, Philadelphia,
had this inspection performed in accordance with the National Dam Inspection 1
Act, Public Law 92-367.

Lake Solitude Dam, a high hazard potential structure, is judged to be in :
fair overall condition. However, the spillway is considered seriously ;
inadequate since 16 percent of the Probable Maximum Flood (PMF) would 1
overtop the dam. The seriously inadequate spillway is assessed as an

UNSAFE, non-emergency condition, until more detailed studies prove other-

wise or corrective measures are completed. The classification of UNSAFE

applied to a dam because of a seriously inadequate spillway is not meant

to indicate the same degree of emergency as would be associated with an

UNSAFE classification applied for a structural deficiency. It does mean,

however, that based on an initial screening, and preliminary computations,

there appears to be a serious deficiency in spillway capacity so that if

a severe storm were to occur, overtopping and failure of the dam would : 4
take place, significantly increasing the hazard to loss of life downstream ;
from the dam. To insure adequacy of the structure, the following actions,
as a minimum, are recommended:

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure the
adequacy of the spillway and to prevent overtopping should be initiated
within calendar year 1980. In the interim, a detailed emergency opera-
tion plan and warning system, should be promptly developed. Also, during
periods of unusually heavy precipitation, around-the-clock surveillance
should be provided.

b. Within six months from the date of approval of this report,
engineering studies and analyses should be performed to determine the
masonry dam and earth embankment foundation condition and structural
stability. This should include test borings to determine material prop-
erties relative to stability and seepage and installation of piezometers
to facilitate seepage studies. Any remedial measures found necessary
should be initiated within calendar year 1980.

c. The following fénedial actions should be initiated within six




months from the date of approval of this report:

(1) The embankment and masonry dam should be surveyed to confirm
their as-built geometry. Monuments should be placed on the embankment,
masonry dam, and the slope adjacent to the right abutment. The position
of these monuments should be checked on a regular basis to detect any
possible movement or distortion. {

(2) Special attention should be given to monitoring the slope
adjacent to the right abutment of the masonry dam. Remedial measures
should be taken, should any significant movement of this slope appear
imminent.

(3) Additional evaluation of the emergency outlet works are required
to confirm their present condition and determine if they are operational.
The outlets should be made operable.

(4) The emergency outlet controls located on the crest of the
masonry dam should be made accessible even when water is flowing over
the dam.

(5) The poor condition of the penstock could result in complete
failure of this structure either at its downstream end or within the
embankment. Water should be prevented from passing into the penstock
by thoroughly sealing its intake.

(6) The reservoir should be lowered below the crest of the dam so
that a thorough inspection of the masonry dam, including the outlet works,
can be performed.

(7) A program of inspections of the dam during and after floods
and annually should be initiated by the owners, utilizing the standard
visual checklist in this report. A permanent record should be kept of
all maintenance and operating events of the dam and reservoir.

APPROVED f‘”‘" "%
AMES G. TON

Colonel, Corps of Engineers
District Engineer

DATE: cf;//52%51544/37275?
4 -
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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGINEERS
CUSTOM HOUSE—2D & CHESTNUT STREETS
PHILADELPHIA. PENNSYLVANIA 19106

N REPLY RFFER TO

o 4 NAY 1979

Honorable Brendan T. Byrme
GCovernor of New Jersey
Trenton, NJ 08621

Dear Governor Byrme:

This is in reference to our ongoing Mational Program for Inspectiom of
Non-Federal Dams within the Stste of New Jersey. Lake Solitude Dem
(Pederal I.D. No. NJOO123), a high hazard potential structure, has recently
been inspected. The dam is owned by S. R. Casells, M.D. and 1is located

on the South Bramch of the Raritam River approximately 2 half mile uwpstream
of the Borough of High Bridge in Hunterdon County.

Using Corps of Engineers screeming criteria, it has been determined that
the dam's spillway is seriocusly inadequate since approximstely 16 perceat
of the Probable Maximum Flood would overtop the dam. The sericusly
inadequate spillway is assessed as an UNSAFE, non-edergency coaditiom,
until more detailed studies prove otherwise, or corrective msasures are
completed. The classification of UNSAFE applied to a dam because of a
seriously inadequate spillway is not meant to indicate the same degree
of emergency as would be associated with an UNSAFE classification applied
for a structural deficiency. It does mean, however, that based on am
init\al screening and preliminary computations, there appears to be a
sericus deficiency in spillway capacity so that if a severe stora were
to occur, overtopping and failure of the dam could take place, signifi-
cantly increasing the hasard potential to loss of life downstream from
the dam. As a result of this UNSAFE determination, it is recommended
that the dem's owner take the following measures within 30 days of the
date of this letter:

a. Engage the services of a qualified professional comsultamt to
more accurately determine the spillway adequacy by usiag more detailed
and sophisticated hydrologic and hydrsulic analyses, and to recommend
any remedial measures required to prevent overtopping of the dam.




NAPEN-D * 3
Honorable Brendan T. Byrne
b. In the interim, a detailed emergency operation plan and down- L |
stream warning system should be developed. Also, round-the-clock
surveillance should be provided during periods of unusually heavy
precipitation.
A final report on this Phase I Inspection will be forwarded to you within
two months.
Sincerely,
;(/ M{A S :
0 3
/" JAMES G. TON
., Colonel, Corps of Engineers
Z'éﬂ" District Engineer
Cy Fum:
Dirk C. Hofman, Actg Deputy Director 1
Divsion of Water Resources 1

N. J. Dept of Environmental Protection
P. 0. Box CNO29
Trenton, NJ 08625

John O'Dowd, Acting Chief

Bureau of Flood Plain Management
Division of Water Resources

N. J. Dept of Environmental Protection
P. 0. Box CNO29

Trenton, NJ 08625
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PHASE I INSPECTION REPORT |
NATIONAL DAM SAFETY PROGRAM |

Name of Dam: Lake Solitude Dam
Federal I.D. No. NJ 00123
New Jersey I.D. No. 24-57

State Located: New Jersey

County Located: Hunterdon

Stream: South Branch Raritan River
Dates of Inspection: December 4 and 21, 1978

Brief Assessment of General Condition of Dam

Based on visual inspection the. masonry dam and embank-
ment appear to be in fair condition; however, the avail-
able data are not sufficient tc¢ quantitatively analyze
their structural stability.

The spillway can pass only 15 percent of the Probable
Maximum Flood without overtopping the dam and is considered
seriously inadequate.

The emergency outlet is inaccessible when water is
flowing over the spillway and the condition 6f the outlet
is not known. The abandoned penstock is badly corroded and
could fail completely at any time, with unknown consequences.

Recommendations and the urgency of their implementation 1

are as follows:
1) The emergency outlet should be inspected very soon g
to determine its present condition. Permanent d
access to outlet controls should be provided. i
2) Either by the emergency outlet if operable or by other |
means, the reservoir should be lowered below the dam
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3)

4)

5)

6)

7)

8)

crest very soon so that a thorough inspection of the
masonry dam and outlet can be performed.

More sophisticated and detailed hydrologic and
hydraulic analyses of the spillway capacity should

be performed as soon as possible.

A program of borings and laboratory tests should be
performed soon to determine the physical properties

of the embankment. Piezometers should also be in-
stalled and read periodically t» establish the
internal water levels. These data should be evaluated
and used by an experienced geotechnical engineer to
perform seepage and stability analyses.

The embankment and masonry dam should be surveyed as
soon as possible to determine their as-build geo-
metry. Monuments should be placed on these structures
and the slope adjacent to the right abutment. The
position of these monuments should be checked regularly
to detect any movement or distortion.

The intake to the penstock should be thoroughly
sealed off as soon as possible.

A program of inspection of the dam during and after
floods and annually should be initiated, and timely
repairs be made.

A warning system shculd be established soon whereby
downistream inhabitants may be notified and evacuated
in the event of possible ‘dam failure.

Frank L. Panuzio, P.E

Project Director
New Jersey License No. 9878

3
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Insvection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D. C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general con-
dition of the dam is based upon available data and visual
inspections. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. It is important to note
that the condition of a dam depends on numerous and constantly
changing internal and external conditions, and is evolution-
ary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only
through continued care and inspection can there be any chance
that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based on
the estimated "Probable Maximum Flood" for the region (great-
est reasonably possible storm runoff), or fractions thereof.
The test flood provides a measure of relative spillway capa-
city and serves as an aide in determining the need for more
detailed hydrologic and hydraulic studies, considering the
size of the dam, its general condition and the downstream
damage potential.

iii
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM |

LAKE SOLITUDE DAM

Federal I.D. No. NJ 00123
New Jersey I.D. No. 24-57

SECTION 1l: PROJECT INFORMATION

1.1 General ]
a. Authority |

The National Dam Inspection Act, Public Law 92-367,
1972, provides for the National Inventory and Inspection
Program by the U. S. Army Corps of Engineers. This report ?
has been prepared in accordance with this authority,
through contract between the State of New Jersey and
Jenny-Leedshill Engineers. The State of New Jersey has
. also entered into an agreement with the U. S. Army Engineer
' . District, Philadelphia, to have this work performed.

b. Purpose of Inspection

e e e

} The purpose of this inspection was to evaluate the
general structural integrity and hydraulic adequacy

? of the dam, and to determine if the dam constitutes

! a hazard to human life or property.

AR e

g § 1.2 Description of Project

a. Description of Dam and Appurtenances

The dam is a combination masonry gravity and earthfill

Ii | |
¢
’ 1




structure. The overflow section is an ashlar masonry
structure with steel I-beam reinforcement set in concrete,
approximately 210 feet long and 42 feet high. The width

® of the crest is 4 feet and the base between buttresses is
approximately 16 feet wide. The upstream slope is verti-
cal and the downstream slope is 0.29-foot horizontal in
l-foot vertical. There are four buttresses on the downstream
side of the masonry structure which have a maximum longitu-
dinal width at the base of 40 feet.

T

g ey

An earth embankment is located to the left of the
masonry overflow structure. The extent of the natural

and man-made portions of this embankment is not known

with certainty, but the original embankment is believed

to have been about 500 feet long. The width of the present
embankment varies from about 50 feet to about 200 feet, due
to £ill which was subsequently dumped downstream of the

s it il M s 0 i

original embankment. The upstream side is gently sloping
and the downstream slope varies from about 1 to 2.5
horizontal to 1 vertical.

The reservoir originally had three outlets; two
through the embankment and one through the masonry
structure. A now unusable masonry intake structure with
Ly slide gates is located on the left third of the embankment
and outlets via a 6-foot diameter steel penstock. The ;

I penstock supplied water for a power generating turbine

E , which is now abandoned. The second outlet which passes

‘ under the right third of the embankment consists of a
8-inch diameter steel pipe in a concrete lined horseshoe
tunnel, with a maximum width of 4 feet and height of

I 3.3 feet. The third outlet consists of a 3-foot diameter
Eg : ' conduit which passes through the base of the right third
|
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of the masonry structure. The flap gate is operated from
the crest of the dam, by a system of pullies and a lever arm.

b. Location

Lake Solitude Dam is located in northwest New Jersey on
the South Branch Raritan River approximately 1/2 mile up-
stream of the Borough of High Bridge, Hunterdon County.

The regional vicinity plan is presented on Plate 1.

c. Size Classification

The maximum height of Lake Solitude Dam is 42 feet,

therefore, the size classification of the dam is intermediate,

even though the dam’s size classification is "small" based
on its storage capacity of 700 acre-feet when the reservoir
is at the top of the dam.

The criteria for size classification of dams are set
forth in the Corps' Guidelines. An intermediate size dam is
one in which the reservoir capacity is greater than or equal
to 1000 acre-feet and less than 50,000 acre feet, and/or the
maximum height is greater than or equal to 40 feet and less
than 100 feet.

d. Hazard Classification

The Borough of High Bridge, which has a population of
approximately 2,500 is situated about 1/2 mile downstream
from the dam. Inspection of the downstream channel and
routing of the design flood indicates that at least 12
buildings, roads and a section of a railroad would be in-
undated, which could result in the loss of more than a few
lives and excessive economic loss. Two houses are located
near the left bank of the flood plain, immediately downstream
of the embankment, may be flooded should the embankment be
overtopped. Therefors, the dam merits a high hazard classi-
fication.

e. Ownership

The dam is owned by S. R. Casells, M.D., Cedar Brook
Heights Apartments No. 3, Suite C-Ml, Wyncote, Penn. 19095.
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f. Purpose of Dam

The reservoir was originally used to provide
hydroelectric power to the Taylor Iron and Steel Company
Mill, but is now used only for recreation.

g. Design and Construction History

The masonry dam was designed by F. S. Tainter and
constructed in 1909 for Taylor Iron and Steel Company.
The available drawings refer to this structure as a
steel compression dam with patent pending. There is no
information about the design and construction of any
man-made po..ion of the earth embankment or of the out-
lets which pass through the embankment.

h. Normal Operational Procedure

There is no knowu regulation of the dam, and it
appears that all the outlets may be inoperable. Water
flows unregulated over the masonry dam, controlled only
by the level of the reservoir.

Pertinent Data

a. Drainage Area (sg. mi.) 65.3

b. Discharge at Damsite (c¢fs)

Ungated spillway capacity at maximum pool
elevation 7000

c. Elevation (ft. above MSL)

Top Dam (left abutment of masonry dam) 305.7
Spillway crest 301
Streambed at centerline of dam 263

d. Reservoir Length (ft.)
Maximum pool (top of dam) 4900

Recreation pool (spillway crest) 4600




Storage (acre-feet)

Recreation pool (spillway crest)

Top of dam

Reservoir Surface (acres)

Top dam
Spillway crest

Masonry Section

Type

Length
Height
Top Width
Side Slopes - Upstream
- Downstream

Embankment Section

Type

Length
Height
Top Width
Side Slopes - Upstream
- Downstream
Zoning
Impervious Core
Cutoff
Grout Curtain

Spillway

Type

Length of weir
Crest elevation
D/S Channel

540
700

36
L

Buttressed ashlar masonry
dam réinforced with steel
I beams.

217 ft.
42 ft.
4 E
Vertical
0.29 H:1V

Earthfill with coal cinders

and slag possibly added on
downstream side

500 ft.

30 ft. (Approx.)

50 to 200 tE.
Unknown
1.5H:1V Average
Unknown

Variable;

Unknown
Unknown
Unknown

Entire masonry dam
210 £¢.
301 £t.

Stepped D/S face of dam and
Still-

natural river channel.

@ng pool at base of dam extend-
ing approximately 50 feet
downstream.

(Approx.)




j. Regulating Outlets (all believed inoperable) y |

a. Sluice gate and 6-ft. diameter steel penstock

; which passes through the left third of the e
R embankment.

' b. 8-inch diameter steel pipe passes through

maximum width of 4 ft. and height of 3.3 ft., !
located at the right third of the embankment.
c. 3-ft. diameter conduit with hinged gate

located at right third of masonry dam.

4 a concrete lined horseshoe tunnel with a : %
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SECTION 2: ENGINEERING DATA

Design
a. Geologic Conditions

Lake Solitude Dam and its reservoir are located in
a relatively narrow north-south trending valley in the
southern portion of the New Jersey Highlands physio-
graphic province. The regional geoclogy of this province
is discussed in Appendix C to this report.

The dam site consists of a steep right zbutment with
exposed bedrock. The left abutment is more gently sloped
and no bedrock could be seen in the immediate area of the
abutment. The masonry section appears to be situated on a
bedrock.

Overburden near the dam site includes recent alluvium
in the stream bottom and old stratified glacial deposits
and old glacial tills on the side slopes and on the ridges.
These old glacial deposits are the result of pre-Wis-
consin Age glaciation and are typically weathered.

According to the Warren County Engineering Soil Survey

(Engineering Research Bulletin Number 27, Rutgers Univer-
sity, 1954), depth to rock on the side slopes is shallow, -
usually less than 10 feet.

Bedrock observed in the area is a competent black
and white granite gneiss with joints and well developed
foliation. The weathered rock zone at the overburden-bedrock 7
contact is typically less than one foot thick. i
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The right abutment of the dam has been constructed
in a notch cut into the bedrock. Because the overlying

soil was not excavated at a stable slope angle, it has
continued to slough into the excavation and a scrap
approximately 20 feet wide by 15 feet high has developed
in the overburden. The soil cover is potentially unstable,
but this condition probably does not threaten the struc-
tural stability of the dam. However, the slope adjacent
to the right abutment should be monitored for possible
movement.

As stated, it appears that the masonry spillway
section of the dam is founded on bedrock. No bedrock
was observed under or adjacent to the embankment section
which composes the left abutment side of the dam.
Typically, an embankment dam is designed with the mini-
mum volume of soil required to make the embankment safe.
In this project, the embankment crest width is very wide
(up to approximately 200 feet), variable and built
quite high above normal reservoir levels. In other
words, it appeared that there was much more material than
would normally be required for a dam. This configura-
tion indicates that the embankment portion of the dam
may be at least partly built of coal cinders and slag
generated by the now abandoned steel mill approximately
one quarter mile downstream of the dam. Other observa-
tions which would support this theory include a single line
railroad track which runs up to near the downstream toe
of the dam which may have been used for hauling the cinders;
the lack of a borrow area in the immediate vicinity of the
dam where embankment materials would normally be obtained;
and the presence of black soil and some cinders observed
in non-vegetated patches in the embankment and downstream
of the dam. If this theory is true, and the dam was used

. !
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as a cinder dump, then much of the embankment portion
may be "non-engineered" structure.

-~ Lake Solitude Dam is situated within Seismic Zone 1.
No active faults are known to exist in the immediate
vicinity of the dam and only minor damage from distant
earthquakes should be expected.

b. Design Data

The available drawings indic&te that the masonry
dam was designed by F. S. Tainter. The masonry dam is
referred to as a steel compression dam with patent
pending. The plans indicate that there were to be-6
buttresses on the downstream face of the dam (Plates
3 and 4); however, field observations revealed that there

are only 4 buttresses. Thus the available plans apparently
represent an earlier design. Plans indicate that the dam

was designed with a skeleton of 12-inch steel I-beams i
set in concrete in the core of the dam (Plate 5). |

The foundation of the masonry dam was designed to
be keyed into rock along the base and right abutment. A
masonry retaining wall is located at the left abutment
between an earth embankment and the masonry dam. The
length of the masonry dam is approximately 175 feet,
but the excavation of rock from the right abutment gives
an effective crest length of 210 feet.

A 3-foot diameter outlet passes through the right
third of the masonry dam. The circular flap gate is
controlled by pullies and a lever arm and is operated
manually by two crank winches located at the crest of

i the dam (Plate 6).

The reservoir is also impounded by an earth embank-
ment approximately 500 feet long. The extent of the

9

R

g

R s e
hl




N
i
i
H

b
H
¢
H

natural and man-made portions is not known and there

are no data regarding the design or construction of the
embankment. Based on an old topographic survey (Plate 2),

it would appear that the original man-made embankment A
extended the full 500 feet length of what is now the i
upstream side of a much wider embankment formed by sub- ‘
sequent dumping of waste material. An 8-inch diameter

steel pipe is located in a concrete lined tunnel with a

horseshoe cross section having a maximum width of 4 feet

and a height of 3.3 feet, which passes through the right

third of the embankment. It is assumed that the 8-inch

pipe has an inlet somewhere in the reservoir, but neither

the location of the inlet nor the purpose of the pipe is

known. Flow is controlled by a gate valve at bottom of

a concrete chamber in the embankment.

A 6-foot diameter steel penstock passes through the
left third of the embankment and was designed to provide
water to the turbine of a hydroelectric power plant loca-
ted approximately 700 feet downstream. This plant
provided electric power to the Taylor Steel and Iron,
Co. mill located about 1/4 mile downstream from the dam.

The drawings (Plate 2 and 3) show a railroad track
terminating at the right end of the embankment. No
information is available regarding the intent of this
railroad line, but it may be assumed that it was used to
transport £fill for the embankment and/or construction
materials for the masonry structure.

Construction

The 'Dams in New Jersey - Reference Data No. 24-57'
dated 1/4/26 gives the date of construction as December |
1909. No other information regarding the construction of 1
the dam is available.

A RS
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2.3

Operations

There are no available records regarding the operation
of the dam and reservoir. The reservoir is presently
unregulated.

Evaluation
a. Availability

Available engineering data are limited to plans and
sections of the masonry portion of the dam and the masonry
dam outlet works (Plates 2 through 6). The penstock
through the embankment described in section 2.1-b
is shown schematically in Plate 2; however, no additional
details regarding this structure or the smaller outlet
through the embankment are available.

b. Adequacy

The available design and construction data are in-
adequate to evaluate the structural stability of the dam
or appurtenant structures.

c. Validity

Visual inspection of the dam indicates that there are
discrepencies between the available design drawings and
as-built configuration of the dam. The buttresses near
each end of the masonry structure shown on Plates 3 and

4, are not present. Observation. from the abutments indicates

that the' outlet controls’ located on the crest of the
masonry dam do not appear to be as shown on Plate 6.
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SECTION 3: VISUAL INSPECTION

Findings
a. General

Visual inspections of Lake Solitude Dam were made
on December 4 and 21, 1978. The reservoir elevation was
4 inches above the crest of the spillway during the first
inspection and was discharging over the entire face of
the masonry dam.

The visual inspection did not reveal any critical
signa of distress in the dam. All outlets are apparently
inoperable and water was observed leaking through the
abandoned penstock and tunnel at the right third of the
embankment. Soil covering the bedrock on the right abut-
ment, in the vicinity of the excavation made adjacent to
the masonry dam, appear to be potentially unstable.

Detailed inspection was made of the dam, appurtenant
structures, reservoir area, and the downstream channel.
Descriptions of the findings of these inspections are
summarized in the paragraphs which follow. The checklist
of visual inspection items is included in Appendix A.
Geologic and foundation conditions observed at the time
of inspection are noted in greater detail in Section 2.1l-a.

b. Dam

The masonry dam and the embankment were inspected
for signs of settlement, seepage, erosion, cracking,
and any other evidence of undesirable behavior which might
affect the stability of the structure.

12

e O TEAS L TR, NI AL 2 20 T T RS

P B siaalin i W




IR

T

Masonary Section o

The entire length of the masonry section, referred to
as a 'steel compression dam' in the plans, acts as the
spillway for the reservoir. Water flowing over this

ST

structure during the inspection restricted the inspection;
however, there did not appear to be any indication of
severe distortion or distress. The dam appeared to be

in good vertical and horizontal alignment and there was

a very uniform flow of water over the crest (Photo 1). The
available plans indicate that there were to be 6 buttresses
on the downstream face of the dam; however, only 4 were
observed (Overview Photo).

The face of the dam is constructed of cut stones measur-
ing approximately 1 f£t. by 1 ft. by 3 ft. The concrete
cap on the crest appears to be in good condition. The
masonry retaining wall and left abutment appear to be in
good condition. Minor erosion of the embankment has
occurred immediately behind the retaining wall.

The depth of water in the stilling pond was greater
than 6 feet during the inspection; therefore, the
foundation of the masonry structure could not be observed.

The right side of the spillway is formed by excavation
of a notch in the abutment bedrock. The flow of water
in this area prevented thorough inspection of the abutment.

The steep embankment adjacent to the right abutment
shows signs of instability. There was evidence of a
recent slide of the superficial soil just downstream of the
dam as indicated by exposed tree roots and tilted trees
(Photo 2).

—— -
- o~ o
R . y“‘n X av’
" i 2 A0 r A *‘ wpe!
‘ b o e v A Te




Embankment Section

There is an embankment approximately 500 feet long lo- .
cated to the left of the masonry structure. From the visuzl
inspection it was not possible to determine which
portions of this embankment are controlled fill,
dumped material or natural.

Much of the embankment appears to consist of black
silty sand which could be cinders from the steel mill.
White sand has been placed to form a beach at the edge
of the reservoir. The embankment is somewhat irregular
in section and profile. The upstream face of the embank-
ment is gently sloping (Photo 3) and the downstream slope
is steeply dipping (Photo 4). The surface of the em-
bankment is undulating and there is no well defined
crest. Grass and brush cover most of the upstream side
of the embankment and a heavy growth of trees covers
the downstream face. Minor local slumps were noted on
the downstream face and a dirt road extends along the
entire downstream toe of the embankment.

c. Appurtenant Structures
Outlet Works 1

The reservoir originally had three outlets, one
through the masonry dam and two through the embankment.

The outlet through the base of the masonry dam is :
shown on Plate 6. The controls to this outlet are located
on the crest of the dam (Photo l1). This outlet, including
the gate controls, were inaccessible for inspection due
to water passing over the dam. Any former access devices
or structures, such as cable rigging or a bridge, have been
destroyed.

A concrete lined tunnel passes through the right third
of the embankment and exits into a channel with masonry
walls (Photo 5). This discharge channel is approximately
3 feet high by 5 feet wide and empties into the South
Branch Raritan River downstream from the dam as shown on

14
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Plate 2. The tunnel is horseshoe shaped in section and
has a maximum width of 4 feet and height of 3.3 feet.
Water was flowing from this tunnel at a rate of approxi-
mately 10 gallons per minute. A 6 foot square concrete
shaft (Photo 3) located on the crest of the embankment
provides access to the tunnel. There is a hinged steel
plate on the top of this structure and a steel ladder
built into the inside of the shaft. At the base of the
shaft there is a gate valve and an 8-inch cast iron pipe
leading into the tunnel. It is presumed that the pipe
leads to an intake structure in the reservoir, but the
location of the intake is not known.

The third outlet was the water supply for the now
abandoned hydroelectric power plant (Plate 2). The
intake consists of a masonry structure located on the left
third of the embankment with sliding gate and steel
grate trash cover. The intake is almost completely
blocked by sediment and debris (Photo 6). The masonry
structure is generally in fair condition with a few
dislodged stones, however, the gate which is guided by
two steel channels is inoperable.

The 6~root diameter steel penstock exits from under
the embankment adjacent to the abandoned concrete power
house (Photo 7). The steel is badly corroded and
a jet of water was leaking from a hole rusted out at the
base of the penstock where it goes underground to connect
to the power house (Photo 8). A jet of water was also
noted coming out of a hole in the turbine (Photo 9).

Reservoir

The reservoir slopes are relatively steep and heavily
wooded (Photo 10). With the exception of the potentially
unstable slope adjacent to the right abutment of the dam
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discussed above and in Section 2.l1-a, the slopes appear

stable.

The water was clear and there was no noticable debris
or indication of excessive sedimentation, except as
noted at the intake to the penstock.

A small island is located at the upper end of the

reservoir.

Downstream Channel

A stilling pond is located at the base of the masonry
dam. The depth of water in the pool was greater than 6
feet adjacent to the left abutment at the time of the

inspection.

Broken sections of what appear to be a training wall
were noted on the left bank of the downstream channel
where the stilling pond narrows into the channel (Photo 11).

The right bank is steeply sloping and the left bank
is gently sloping. Both banks are heavily wooded.

The channel has a relatively steep gradient with some
minor rapids (Photo 12).

A railroad and road bridge, a closed steel mill and
numerous houses are located approximately 1/4 to 1/2 mile
downstream. Two houses are located about 300 feet down-
stream of the left abutment of the embankment, at approxi-
mately the same elevation as the embankment crest. Routing
of the design flood indicates that at least 12 buildings,
roads and a section of a railroad would be inundated, which
could result in the loss of more than a few lives and excessive
economic loss.

16
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4.1

4.2

SECTION 4: OPERATIONAL PRCCEDURES

Procedures

There is no known regqulaticr cf the d: 1, and all the
outlets appear to be inoperable. The resarvoir 'avel
is determined by unregulated discharge o7er tne .pillway
on the masonry section of the dar.

Maintenance of the Dam

At the present time there is no program c¢f rerular
inspection or maintenance of the dam. No reccrds »f main-
tenance work are available. There are »c instrumentaticn
or monitoring systems ci: the dam or reserveir.

Maintenance ol Operating Facilities

There is no program of regular i __=ction or
maintenanc: of the outlet works. The intake to the pen-
stock outlet is inoperable and the other outlets appear
to be incoperable. The hydroelectric plant has been
abandoned and both the penstock and the turbire are hzdly
corrcded and leaking.

Description of Warning Systems

There is po warning system associated with the dam
and operating facilities nor any procedures for warnirg
downstream inhabitants ia the event of possihle fail.:ce
of the dam.

Evaluation of Operacional Adequacy

Operation of the dam and appurtenant structures
are inadequat: to properly maintain the dam. There is
presently no way to gain access to the cTmergency outlet
17




in the masonry section of the dam when water is flowing .
over the spillway, even if the outlet were operable.

Further corr 'sion of the penstock could result in complete

failure of this structure and possible breach of the

embarkment section.

18
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SECTION 5: HYDRAULIC/HYDROLOGIC

Evaluation of Features

a. Design Data

As already stated in Section 1.2, Lake Solitude
Dam is classified as high hazard and intermediate in
size. In accordance with the Corps of Engineers' "Re-
commended Guidelines for Safety Inspection of Dams"
the spillway Design Flood (SDF) is the Probable Maximum
Flood (PMF).

Data obtained for the Corps indicated the drainage

basin area of the dam is 65.3 square miles. Elevations

within the basin range from a maximum of about 1100 feet
above mean sea level along the northern perimeter to
about 260 feet in the valley floor. Only a small
portion of the land within the watershed is occupied by
commercial, industrial or residential developments.
About 0.1 percent of the watershed area is the reservoir
of the dam. The drainage basin is delineated on a
U.S.G.S. topographic map and is presented on Plate D-1,
Appendix D.

The hydraulic and hydrologic features of the dam were
evaluated using criteria set forth in the Corps of
Engineers', "Recommended Guidelines for Safety Inspection
of Dams" and additional guidance and criteria provided
by the Philadelphia District, Corps of Engineers. The
analysis was conducted using the Corps' computer program
HEC-1, Dam Break Version (HEC-1l, DB).

The Philadelphia District of the Corps of Engineers
supplied the PMF inflow hydrograph to be used in the

9




analysis of Lake Solitude.- Using this inflow hydrograph,
the HEC-1 DB program computed the peak discharges of the
25 percent, 50 percent, 75 percent and 100 percent PMF.
These discharges are 12,125 cfs, 24,250 cfs, 36,375 cfs,
| and 48,500 cfs, respectively. 1

The various percentages of the PMF inflow hydrograph
were routed through the reservoir using the Modified Puls
Method by the HEC-1 DB program. The peak outflow discharges |
3 of the 25 percent, 50 percent, 75 percent and 100 percent '
PMF were calculated to be essentially the same as the in-
flow discharges. Because of errors in interpolation of
data the computer program did not calculate any significant |
flood attenuation. fThe flood routings indicate that all -
floods greater than about 15 percent of the PMF will overtop
i the embankment. A plot of percent PMF versus peak outflow
P discharge is presented as Plate D-2 in Appendix D.

The spillway and overtop stage-discharge rating curve
used in the flood routings was calculated using the weir
equation and assuming free overflow across the spillway
and embankment. The spillway, which is the entire length
of the masonry portion of the dam, is a 4-foot wide weir

with an estimated discharge coefficient of 3.3. During
4 high reservoir stages some outflow will occur over the
embankment. The weir equation, with coefficients that
varied with embankment vegation, was used to calculate J
these flows. These overflows were added to the spillway
discharges and input to the computer program. Because
overtopping discharges were included in the spillway
stage-discharge rating curve, the computer printout
included in Appendix L does not indicate the dam is overtopped.
However, comparison of peak reservoir stage and the
embankment crest elevation shows that, during the PMF, the
embankment is overtopped by about 8 feet. The reservoir
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stage-storage curve was determined from U.S.G.S. 7.5 -
minute topographic maps and data obtained from State files.
The stage-storage curve was extended above the dam crest
to include surcharge storage during peak flood discharges.
In the reservoir routing computations possible discharges
through the outlet works were excluded because their
capacity is small compared to the PMF and because of the
possibility that the outlet valves may be closed or in-
operable. The stage-storage and the spillway and overtop
stage-discharge curves are presented in Appendix D as
Plates D-3 and D~4, respectively.

The various percentages of the PMF were routed 0.5
miles downstream through two successive reaches through
the Borough of High Bridge. These routings were made to
determine downstream flooding characteristics without dam
failure. These flooding characteristics were compared
to those that would result assuming the dam fails because
of the inadequate capacity of its spillway. From this
comparison the seriousness of the spillway's inadequacy
was assessed.

The hydraulic parameters used in the HEC-1 DB
program for the downstream routing calculations were
estimated based on observations made in the field and
information obtained from U.S.G.S. tcpographic maps.
The locations of the cross-sections used in these routings
are shown on page D-4, Appendix D.

The HEC-1, DB computer program was not used as a
model for failure of Lake Solitude Dam. In general,
the embankment on the left side of the spillway is
extremely wide and, therefore, vertical degradation
due to erosion would be slow. However, during the
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inspection it was observed that the embankment immediately
adjacent to the spillway left abutment is relatively
narrow and has a lower crest elevation than other portions
of the embankment. Overtopping flows would first occur - 1
near the spillway left abutment and these flows would
reenter the downstream channel just below the spillway.
Because these reentry flows would have a high velocity,
erosion near the spillway abutment would be fairly rapid.
It was reasoned that, once the dam is overtopped, the
embankment at the left abutment of the spillway would be
eroded and the spillway support weakened. Subsequent
high stages in the reservoir would then cause the spill-
way portion of the dam to fail rapidly and completely.

In order to assess the increase in downstream flood
hazard resulting from dam failure the peak dam break
discharge was calculated by hand. In these calculations
it was assumed the dam would fail completely and instan-
taneously and at the time of maximum overtopping. The
peak outflow discharges at the damsite were calculated
using dam-break flow velocities and depths presented
in test books on open channel hydraulics.l Peak dis-
charges at downstream locations were estimated using

attenuation factors, i.e., the ratios of downstream
discharge to damsite discharge, that are indicated by
the computer calculated values for the non-breach analysis.

In this manner, the flooding characteristics at the
Borough of High Bridge were estimated assuming dam failure.
The following tabulation compares these characteristics with
the flooding characteristics assuming no failure of the dam.

See Henderson, "Open Channel Hydraulics," Macmillan Series
in Civil Engineering, 1966, p. 304.
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25% PMF 50% PMF 75% PMF 100% PMF
No Breaching 4
Peak Discharge, cfs 12,000 24,030 36,460 48,350 ;
Peak Flow Depth, ft 9.9 13.3 15.8 50.7 i
Peak Flow Width, ft 460 650 780 880 :
Peak Flow Velocity,fps 5.8 6.1 6.4 6.6 :
Breaching
Peak Discharge, cfs 64,900 72,800 77,670 81,230
Peak Flow Depth, ft 19.7 20.7 25,2 21.6 j
Peak Flow Width, ft 980 1025 1050 1070
Peak Flow Velocity,fps 7.1 7.2 7.3 T3

As shown in the above tabulation, there is a signifi-

cant increase in downstream flooding.

The dam breach

flood stage just upstream of the Central Railroad tracts is
several feet above the foundations of at least a dozen

.
Sidaed;

structures. Further downstream several additional

structures would be innundated. Therefore, there is a
significant increase in the hazard to loss of life and

property damage should the dam fail.

It is reported there are three outlets for the dam.
From field inspection it appeared that all three may
be inoperable. If the emergency outlet were accessible
and if it is operable, it is estimated that the drawdown

time to drain the reservoir would be about 40 hours.
b. Experience Data

Records of lake levels are not maintained for this
site. The dam was originally built for power generation
but no longer operates as such.

It is presently used for
It is not known if the dam has been over-
topped in the past.

recreation.

23




c. Visual Observations

There is a well defined wide channel downstream of the

dam. There were no visible dwellings along the stream ' ;

i immediately downstream of the dam, however, two dwellings : !
: are located downstream of the embankment's left abutment., ‘

The main channel is shallow with a fairly constant cross- ' {
: section. The overbank is heavily wooded with little
i undergrowth.

d. Overtopping Potential

As indicated in Section 5.1-a, the Lake Solitude » i
Dam spillway can pass only 15 percent of the PMF. J
During the PMF the dam would be overtopped a significant
amount and could cause dam failure. There is a high

hazard to loss of life in the downstream area and the down-
stream flooding hazards that would result should the

dam fail are significantly higher than those that would

exist without failure or just prior to failure. 1In
accordance with the Corps' guidelines, the existing
spillway for Lake Solitude Dam is classified as Seriously
Inadequate.
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SECTION 6: STRUCTURAL STABILITY

Evaluation of Structural Stability

a. Visual Observations

At the time of the inspections the dam did not ex-

hibit any major signs of distress. However, leakage

was occurring through the penstock and outlet tunnel,
possibly endangering the embankment portion of the dam.
Soil covering portions of the right abutment adjacent

to the masonry dam appears to be potentially unstable,
but this condition probably does not threaten the struc-

tural stability of the dam.

Water was flowing over the entire face of the mason-
ry section of the dam during the inspections, which
restricted inspection of this structure and made the
emergency outlet works inaccessible for inspection. Sim-
ilarly, the original embankment portion of the dam could
not be inspected because it is obscured by a considerable

volume of dumped waste material.
b. Design and Construction Data

The available design and construction data are in-
adequate to evaluate the structural stability of the dam
since little is known of the design criteria and con-
struction method and nothing is known of as-built con-
ditions or materials. Data regarding the earth embank-

ment are particularly lacking.
c. Operating Records

There are no operating records for the outlet works,
nor records of reservoir levels or discharge over the
In addition,

dam. there are no instrumentation or
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monitoring devices on the dam.
d. Post=Construction Changes

The only known post-construction changes are the
placement of dumped waste on the embankment and the
abandonment of the hydroelectric power plant. The place-
ment of fill downstream of the original embankment con-
tributes some degree of structured stability to that sec-
tion of the dam.

e. Seismic Stability

Since the area lies within Seismic Zone 1, only
minor damage may be expected from distant earthquakes.
No active faults are known to exist in the immediate vi-
cinity nor surrounding area of the dam. In general,
projects located within Seismic Zone 1 may be assumed to
present no hazard from earthquakes, provided static
stability conditions are satisfactory and conventional
safety margins exist. Data are insufficient at this
time to assess seismic stability.




SECTION 7: ASSESSMENT, RECOMMENDATICNS,
PROPOSED REMEDIAL MEASURES

b 7 Dam Assessment

a. Safety d

The present spillway is seriously inadequate and can
only pass 15% of the Probable Maximum Flood without over-
topping the embankment.

The structural stability of the masonry dam and the
earth embankment cannot be quantitatively analyzed, due
to lack of available data; however, visible inspection
indicates that these structures are in fair condition.
The most serious deficiencies are the lack of a readily
accessible and operable emergency outlet and the badly
corroded condition of the abandoned penstock.

b. Adeguacy of Information

The information and data obtained are not adequate to
perform a comprehensive, definitive evaluation of the
structural stability of the dam. There are limited data
regarding the design of the masonry portion of the dam;
however, nothing is known about the construction of this

f structure. There is no available information regarding
the design and construction of the embankment, nor of the
r outlets passing through the embankment.

¢c. Urgency

Certain recommendations are given below, the most

urgent being rehabilitation of the outlet works which

\ should be conducted very soon. Other recommendations

i | are of a less urgent nature and should be implemented
as soon as possible.
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d. Necessity for Additional Data/Evaluation

Additional evaluation of the emergency outlet works
are required to confirm their present condition and
determine if they are operational. This evaluation
should be performed very soon and steps taken to make
the outlets operable.

At the present time there is insufficient information
available to fully evaluate the structural stability of
the masonry part of the dam. In addition, information
necessary to evaluate the structural stability of the
embankment is particularly absent. The Corps of Engineers
Guidelines require that, in general, seepage and stability
analyses should be on record for all dams in the high
hazard category, such as Lake Solitude Dam. Because of
the high hazard conditions downstream, the lack of any
information on the embankment, and the apparent lack of
operation of the dam for some time, additional investiga-
tions to determine the properties of the embankment and
condition of the masonry dam are considered necessary,
and should be performed as soon as possible. A program of
borings and laboratory tests should be performed by the
owners to determine the physical properties of the embank-
ment and foundation so that seepage and stability analyses
may be made. At the same time piezometers should be
installed and then read periodically to determine the
internal water levels. These data should be evaluated
by an experienced geotechnical engineer.

The reservoir should be lowered below the crest of
the dam so that a thorough inspection of the masonry
dam, including the outlet works, can be performed.
Further investigations would depend upon the results of
this inspection.
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The embankment and masonry dam should be surveyed
soon to confirm their as-built geometry. Monuments
should be placed on the embankment, masonry dam, and
slope adjacent to the right abutment at the time. The
position of these monuments should be checked on a regular
basis to detect any possible movement or distortion.

The spillway capacity of the dam is seriously in-
adequate; therefore, more sophisticated and detailed
hydrologic and hydraulic analyses should be performed as
soon as possible. From it, a positive action program of
corrective measures should be developed and implemented as
necessary.

T2 Remedial Measures

1 a. Corrective Procedures

! The poor condition of the penstock could result in
complete failure of this structure either at its down-
i stream end or within the embankment. Water should be

prevented from passing into the penstock by thoroughly
sealing its intake, as soon as possible.

The emergency outlet controls located on the crest
of the masonry dam should be made accessible even when
M water is flowing over the dam.

b. Operation and Maintenance Procedures

A program of inspections of the dam during and
after floods and annually should be initiated by the
owners, utilizing the standard visual checklist in this
report.

Special attention should be given to monitoring the
{ slope adjacent to the right abutment of the masonry dam.
Remedial measures should be taken,should any significant

movement of this slope appear imminent.
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A permanent record should be kept of all maintenance
and operating events of the dam and reservoir.

A warning system should be established whereby down-

stream inhabitants may be notified and evacuated in the
event of possible dam failure.
{
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APPENDIX A
CHECK LIST - VISUAL OBSERVATIONS
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APPENDIX B

PHOTOGRAPHS
(Note: All photographs were taken on Dec. 4, 1978)
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Photo 2 View of right abutment of masonry dam

looking upstream




Photo 3 View of upstream face of embankment looking east
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Photo 4 View of downstream face of embankment looking east
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Photo 5 View of tunnel outlet channel looking

upstream

Photo 6 View of intake to penstock




Photo 7 View of hydro-electric power plant with
penstock at left

Photo 8 View of penstock
showing leak

(arrow)




Photo 9

View of turbine inside power house showing

leak (arrow)

Photo 10

View of reservoir looking upstream




Photo 11 View showing training wall on left bank of

downstream channel

Photo 12 View of downstream channel looking downstream




APPENDIX C

REGIONAL GEOLOGY - HIGHLANDS PROVINCE
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REGIONAL GEOLOGY - HIGHLANDS PROVINCE

Physiography

The New Jersey Highlands extend northeast-southwest
across the state from the New York border to the Dela-
ware River. 1Included in the province are the northwest
portions of Hunterdon, Passaic and Morris Counties and the
southeastern portions of Warren and Sussex Counties. This
province lies between the Appalachian Ridge and Valley
Province to the northwest and the Piedmont Lowlands Province
to the southeast (See Figure C-1) and is part of the larger
New England Physiographic Province.

The Highlands are characterized by rounded and flat-
topped northeast-southwest ridges and mountains up to
1,400 feet high separated by narrow valleys. The orien-
tation of the valleys is usually, but not always, controlled
by the underlying geologic structure.

Bedrock

Bedrock of the region is predominently Precambrian
gneisses, schists and metasediments. Some sedimentary
rocks, typically sandstones, shales and conglomerate have
been infolded and infaulted into the valley bottoms.

The regional geologic structure reflects the very
old age of bedrock. A number of regional faults cross the
area in a northeast-southwest direction. The Ramapo
Fault scarp, forming the eastern border of the province,
is more than 30 miles loné. Faults also control many of the
river valley orientations.

Bl il e e




Mountain crests slope uniformly from northwest to
southwest, a direct result of the fact that the entire
area was once part of the now dissected Schooley peneplain.

Overburden

Much of the province was covered by the Pleistocene

age Wisconsin glacier. 'The glacier stripped most of the
existing overburden and weathered rock and uncovered the
numerous hard bedrock knobs and ridges seen throughout
the province. Most of the side-slopes in the area

are covered with heavy boulder tills (ground moraine),
while glacial outwash and recent alluvium cover the
valleys. South of the terminal moraine extending from
Morristown to Belvidere, scattered remnants of earlier

stages of glaciation (Illinoian and Kansan) have deposited
ground moraine (glacial tills) over the bedrock. 1In

the valleys and over some of the ground moraine, recent
and glacio-fluvial alluviums have been deposited.
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APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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Foundation —Cranite "y
Leagth—-210 _____ fo. Max, height——42_______ ft. Max. widthofbase 40 ________fo "

Upstream slope Vertical-

Downstream slope —29!_in.1' _Volume ———_Cu. yds. .

( SPILLWAY : Type “hole dan_ ——Length 210 e £
N . . Depth below top of. fe. Capacity ——————————c. f. 5. per sq. mi.

RESEPVOIR: Capacity will. gals. Area —————acres. Length ———no—f&. -
L. - Outlets — — SN
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Name o Owne: Tavlior Iron teel Con _ Address > an e,_..___.l.
F —Sol .
Name of Dam ...:.'. A._.'_.-.or..ff ‘:‘F L_comann*ardoa..__%nén — o4 .Zi.i.S.L_D
CONSTRUCTION: Date—Peconber 1909, By whom —E._S. Tainter ;
Stream —_S0._Pr. _Baritan Siver ______ Tributary to Raritan River -.,.-;‘. ]
DRAINAGE BASIN: Area— 54— _oq mi. Ducripuon ‘_'5
Description of valley below dam 3 3
DAMAGE FROM FAILURE' Probable "_‘
Previous (date) — - sed rubble cas :
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DAM-INSPECTION

LAKE SOLITUDE ; D
DAM NO. 24-57
June 2, 1978

Lake Solitude Dam is constructed across the South Branch of the Raritan River
more or less than 4000 feet upstream of the Central Railroad of New Jersey's
bridge over the South Branch of Raritan River in the Borough of High Bridge,
Hunterdon County, New Jersey.

The spillway is more or less than 210 feet in length, 4 feet wide at the top,
40 feet wide at the base and aoproximately 42 feet high. The entire structure
s constructed of Weyed and grouiad masonry blocks. The face is vertical

with 3 buttress walls incorporated into the face.

Photograph one (1) shows a panorama view of the entire spillway face.
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The water immediately upstream of the spillway face is approximately 5 feet
deep. Also, a considerable amount of silt was seen within the impoundment.
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Constructed on top of the spillway is a white shed which appeared to contain gates : s
-and valves. This could not be inspected because there was no access to it
'/ from the banks. This is shown in photograph 2. -

The stilling basin downstream of the spillway measured more or less than 50 feet
and had numerous rocks at the invert. The stilling basin continued for more or
less than 250 feet downstream before the stream channel started. The stilling
basin appeared to be very effective and was well stabilized against erosion.

No signs of scour or undermining were seen and no obstructions to the flow
of water were evident.
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